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CONDITION  OF  EXPERIMENTAL  CHESTNUT  POLES  IN  THE 
WARREN-BUFFALO  AND  POUGHKEEPSIE-NEWTON  SQUARE 
LINES  AFTER  FIVE  AND  EIGHT  YEARS'  SERVICE. 


PURPOSE   OF   THE   CIRCULAIl. 

Forest  Service  Bulletin  84.  ''  Preservative  Treatment  of  Poles," 
describes  experiments  made  by  the  Forest  Service  concerning  the 
effect  of  the  seasoning  and  preservative  treatment  of  poles  upon 
their  durability.  This  circular,  "vvhich  supplements  it,  gives  the 
results  of  inspections  of  two  experimental  lines  five  and  eight  years, 
respectively,  after  their  establishment. 

The  two  lines,  built  in  cooperation  with  the  American  Telephone 
and  Telegraph  Co..  are  known  as  the  Warren-Buffalo  line  and  the 
Poughkeepsie-Xewton  Square  line.  In  the  former  are  1.161  30- foot 
chestnut  poles,  set  between  Warren,  Pa.,  and  Dayton,  X.  Y. ;  in  the 
latter  are  72  30-foot  chestnut  poles,  set  near  Flanders  and  Morris 
County  Junction  in  northern  Xew  Jersey. 

EXPERIMENTAL  POLES  IN  THE  WARREN-BUFFALO   LINE. 

PREPARATIOX. 

The  experimental  poles  for  the  TTarren-Buffalo  line  were  cut 
and  peeled  during  1902  and  1903.  and  delivered  at  stations  near 
Thorndale.  Pa.,  and  Dover,  X.  J.,  where  they  were  placed  in  single 
tiers  on  skids  about  2  feet  above  the  ground  to  season.  In  Juno  and 
July,  1905,  some  were  butt  treated  with  various  preser\'atives  by  the 
brush  method,  and  others  with  coal-tar  creosote  by  the  open-tank 
method.  The  following  extract  from  Forest  Service  Circular  104, 
^'  Brush  and  Tank  Pole  Treatments,"  by  Carl  G.  Crawford,  describes 
the  two  methods  of  treatment : 

Brush  treatment. — It  is  generally  conceded  that  the  portion  of  a  pole  most 
subject  to  decay  is  tbat  between  2  and  8  feet  from  the  butt — about  20  square 
feet.  This  part  fails  when  the  remainder  is  still  in  a  good  state  of  preserva' 
lion.  It  was  therefore  selected  for  treatment.^  When  the  pole  is  set  the 
treated  portion  extends  2  feet  above  and  4  feet  below  the  surface  of  the  ground. 
From  one  to  three  coats  were  applied,  according  to  directions  received  from 
the  manufacturer.     Most  of  the  preservatives  were  heated  to  a  temperature  of 


1  It  is  believed  at  the  present  time  that  more  satisfactory  results  will  be  secured  by 
treating  the  entire  bu^t  to  a  height  of  from  1  to  2  feet  above  the  ground  Ime. 
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6  COls'DITION    OF    EXPERIMENTAL   CHESTNUT   POLES. 

•from  150°  to  175°  F.  Particular  attention  \Yas  paid  to  filling  all  checks  and 
knot  holes  and  to  working  the  preservative  into  the  wood,  thus  protecting 
against  decay  those  parts  most  subject  to  attack.  Careful  notes  were  made  of 
the  condition  of  the  poles  as  regards  chocks,  knot  holes,  etc.  The  amount  of 
preservative  absorbed  by  each  pole  was  accurately  determined  by  recording  the 
weight  of  the  preservative  before  and  after  each  treatment.  The  temperature 
of  the  preservative  both  before  and  after  the  treatment  was  also  noted  and 
recorded.  la  addition  holes  were  bored  into  different  parts  of  the  treated  por- 
tions of  the  poles,  and  the  depth  to  which  the  preservative  penetrated  was 
closely  observed. 

Open-tank  treatment. — Creosote  was  poured  into  the  tank  until  the  poles 
were  coAered  for  a  distance  of  about  8  feet  from  the  butt,  and  was  then 
heated  to  a  temperature  above  the  boiling  point  of  water.  This  temperature 
was  maintained  until  the  air  in  the  wood  had  been  expanded  and  the  water  in 
the  outer  layers  vaporized,  and  both,  so  far  as  possible,  driven  out.  *  *  * 
The  preservative  was  then  allowed  to  cool,  thus  producing  a  partial  vacuum 
by  the  contraction  of  the  air  and  the  condensation  of  the  steam  remaining  in 
the  wood.  The  poles  remained  in  the  cooling  liquid  while  the  preservative, 
under  atmospheric  pressure,  was  forced  into  the  wood.  The  entire  time  con- 
sumed by  each  treatment  was  about  24  hours,  during  which  the  temperature  of 
the  preservative  was  above  the  boiling  point  of  water  for  8  or  9  hours. 

*  *  *  Each  pole  was  weighed  before  being  put  into  the  tank  and  again 
immediately  upon  being  taken  out.  In  this  manner  the  amount  of  ]:)reserva- 
tive  absorbed  was  determined.  No  account  could  be  taken  of  the  amoimt  of 
moisture  driven  out  of  the  wood  during  the  time  the  preservative  was  heated 
above  the  boiling  point  of  water,  and  therefore  the  amount  actually  absorbed 
may  be  slightly  greater  than  appeared  from  the  weights.  However,  since  the 
seasoned  poles  were  practically  air  dry 'the  determinations  are  probably  very 
nearly  correct.  In  the  case  of  the  green  poles,  on  the  other  hand,  it  is  probable 
that  the  actual  absorption  was  considerably  greater  than  that  shown. 

The  preservatiATs  used,  method  of  application,  and  absorption 
secured  are  given  in  Table  1.^ 

PLACEMENT   IN    LINE. 

Six  hundred  and  thirteen  treated  poles,  together  with  551  un- 
treated seasoned  and  green  poles,  were  placed  during  August  and 
September,  1905,  in  the  line  of  the  American  Telephone  &  Telegraph 
Co.,  between  "Warren,  Pa.,  and  Buffalo,  X.  Y.  This  line  extends  at 
times  along  roadsides,  and  at  others  through  cultivated  fields,  wood- 
lots,  and  meadows,  giving  a  variet}^  of  soil  conditions.  Table  2  shows 
the  plan  for  setting  the  poles.  Owing  to  difficulties  in  delivering  the 
poles  along  the  line,  about  30  per  cent  were  set  with  no  definite  plan. 
The  number  of  poles  of  each  kind  is  given  in  Table  3. 

iThe  analyses  of  the  preservatives  used  are  given  in  the  appendix  to  Bulletin  84. 
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Table  1. — Method  of  treatment  of  poles  set  in  Warren-B'uffalo  line. 


I 


Condition  vrhen 

Preservative  used,  sold  as— 

Method  of  treat- 
ment. 

Absorption  secured  per  pole. 

set.i 

Average. 

Maximum. 

Minimum. 

Green 

Untreated 

Pounds. 

Pounds. 

Pounds. 

do 

Do 

Coal  tar 

Do 

Creoiin 

.do 

3.39 
7.60 
2.42 
5.43 
3.55 
4.38 
1.98 
4.52 
7.77 
22.41 
15.20 

4.13 
10.63 
3.63 
6.63 
5.13 
6.63 
2.25 
6.63 
11.75 
44.0 
39.0 

2.88 

Do 

..     .do 

Brush,  2  coats. . . 

Brush,  Icoat 

Brush,  2  coats... 

Brush,  Icoat 

Brush,  2  coats... 
Brush,  Icoat.... 
Brusn,  2  coats... 
do 

5.5 

Do 

"Wood  creosote 

1.75 

Do 

do 

3.25 

Do 

S.  P.  F.  carbolineum 

1.38 

Do 

do 

3.0 

Do 

Do 

Avenarius  carbolineum 

do                              

1.13 
2.5 

Do 

4.13 

Do 

Green 

do 

do 

Open-tank 

do  . 

8.0 
4.0 

1  Describes  also  the  condition  at  the  time  the  treatment  was  applied. 
Table  2. — Plan   of  setting  exiierimental  poles   in    Warren-Buffalo  line. 


No.  of 
pole. 

Condition  when  set. 

Preservative  used,  sold  as — 

Method  of 
treatment. 

1     .... 

Seasoned 

Avenarius  carbolineum 

Brush. 

n 

do 

Untreated. 

3 

do 

Avenarius  carbolineum 

Brush. 

4 

Green 

5 

Seasoned 

S.  P.  F.  carbolineum 

Brush. 

6       .. 

do 

Untreated. 

do             

S.  P.  F.  carbolineum. . 

Brush. 

8 

Green 

Untreated. 

9 

Coal-tar  creosote 

Brush. 

10 

do 

Untreated 

11 

do 

Coal-tar  creosote 

Bnish. 

12 

Green        

Untreated. 

13 

Seasoned 

Coal-tar  creosote 

14 

..do 

15 

do 

Coal-tar  creosote 

Open-tank. 

16     

17 

Brush. 

18 

do 

Untreated. 

19 

...do 

Brush. 

20 

Green 

Untreated. 

21 

Open-tank. 
Untreated 

22 

do. 

23 

do 

Coal-tar  creosote 

Open-tank. 
Untreated. 

24 

Green 

25 

Seasoned 

rrenlin 

Brush 

26.     . 

do 

Untreated. 

27 

do 

Creoiin 

Brush 

28 

Green 

29 

Seasoned 

Coal  tar 

Brush 

30 

do 

31 

do 

Coal  tar 

Brush 

32 

Green 

Untreated 

33 

do 

Open-tank. 
Untreated 

34 

The  above  series  was  repeated  2-1  times,  series  Xo.  2  beginning  with 
pole  Xo.  35.  series  Xo.  3  with  pole  Xo.  69,  etc. 
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T.4.BIE    3. — 

Condition  of  experimental  poles  in   Warren-Butfal 
years'  service. 

0   line  after  five 

Description  of  poles. 

Condition  of  poles  at  or  near 
ground  line. 

Condition 
when  set. 

Preservative  used, 
sold  as— 

Method  of  treat- 
ment. 

Number 
of  poles. 

Affected  with 
decay. 

Average 
loss  m  cir- 
cumference 
at  ground 
line. 

Green 

Untreated 

do 

194 
357 
48 
16 
63 
21 
49 
10 
67 
8 
66 
83 
29 
153 

Number. 

194 

355 

47 

•       16 

44 

20 

12 

3 

9 

2 

9 

12 

0 

1 

Per  cent. 

100.0 
99.4 
98.0 

100.0 
69.8 
95.2 
24.0 
30.0 
13.4 
25.0 
13.6 
14.5 
.0 
.65 

Inches. 

1  16 

1  01 

Do 

Coal  tar 

Brush— 1  coat... 
do 

95 

Do 

Creolin 

89 

Do 

do 

Bnish— 2  coats . . 
Bmsh— 1  coat... 
Brush— 2  coats.. 
Brush— 1  coat... 
Bmsh— 2  coats.. 
Brush— 1  coat . . . 
Brush— 2  coats.. 
do 

42 

Do 

Wood  creosote         

43 

Do 

.  .     do         .        ... 

06 

Do 

Do 

S.  P.  F.  carbolineum 

do 

.10 
04 

Do 

Do 

Avenarius  carbolineum 

do 

.27 
.04 

Do 

.02 

do 

Open  tank 

do 

.0 

do 

Negligible. 

IMETHOD   OF   INSPECTION. 

Five  years  after  placement  the  poles  were  inspected  by  representa- 
tives of  the  American  Telephone  &  Telegraph  Co.,  the  Bureau  of 
Entomology,  and  the  Forest  Service.^  The  method  of  inspection  was 
as  follows: 

After  the  soil  Avas  removed  from  the  base  of  each  pole  to  a  depth 
of  from  6  inches  to  1  foot  the  circumference  was  measured  at  or  close 
to  the  ground  line.  Since  this  measurement  was  made  to  determine 
the  original  circumference  of  the  pole,  which,  unfortunately,  had  not 
been  measured  when  the  poles  were  set,  the  proper  point  at  which  to 
take  the  measurement  was  carefully  selected.  If  loss  by  decay  im- 
paired the  accuracy  of  the  measurement,  proj^er  allowance  was  made 
in  the  figures  recorded. 

After  the  first  measurement  the  pole  was  carefully  examined  with 
hatchet  and  prod  for  decay  or  insect  injur}^  Decayed  portions  of 
the  poles,  if  of  any  extent,  were  removed  with  the  hatchet,  and  a 
second  measurement  of  circumference  was  then  made  at  the  point  of 
greatest  decay.  This  was  usually  found  to  be  at  or  near  the  point 
selected  for  the  first  measurement.  Poles  which  appeared  to  be 
unaffected  by  decay,  but  which  rang  hollow  when  struck  with  a 
hatchet,  were  bored  to  "determine  how  far  decay  had  actually  pro- 
gressed. After  inspection  creosoted  plugs  were  driven  into  the  holes 
and  the  soil  which  had  been  removed  from  about  the  poles  was 
replaced. 

1  The  members  of  the  inspection  party  were  :  Mr.  R.  F.  Hosford  and  Mr.  C.  E.  Taylor, 
American  Telephone  &  Telegraph  Co.  ;  Mr.  T.  E.  Snyder,  Bureau  of  Entomology,  U.  S. 
Department  of  Agriculture :  and  Mr.  C.  P.  Winslow,  Forest  Service.  Mr.  Hosford  and 
Mr.  Snyder  were  present  at  the  inspection  of  only  some  of  the  poles. 
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C03IPUTATI0X   OF  DATA. 

The  per  cent  of  each  chiss  of  poles  affected  with  decay  at  or  near 
the  ground  line  and  the  average  loss  of  circumference  at  that  point 
were  computed.  In  most  cases  the  latter  could  be  determined  by 
averaging  for  all  poles  in  the  class  the  differences  between  the  two 
circumference  measurements  for  each  pole.  Often,  however,  the 
extent  and  position  of  the  decayed  area  were  such  that  the  two 
measurements  showed  no  appreciable  difference.  In  other  cases 
decay  in  the  treated  zone  was  confined  to  cant-hook  or  other  mechan- 
ical scars.  For  a  fair  comparison,  therefore,  it  was  necessary  to  make 
allowance  for  such  conditions,  and  the  following  procedure  was  car- 
ried out : 

(1)  AAliere  decay  at  or  near  the  ground  line  was  so  situated  that 
the  measurements  of  circumference  with  and  without  the  decayed 
portions  showed  little  or  no  difference,  an  appropriate  loss  of  circum- 
ference was  assumed.  This  assumed  loss  was  determined  by  the 
amount  and  situation  of  the  decay  according  to  tables  of  the  Ameri- 
can Telephone  &  Telegraph  Company. 

(2)  For  ever}'  pole  showing  signs  of  decay  at  the  ground  line  a 
loss  of  circumference  of  one-eighth  inch  or  more  was  recorded. 

(3)  In  one  set  of  comi:)utations  those  poles  which  showed  decay 
due  only  to  mechanical  injury  were  considered  as  sound.  The  results, 
liowever.  were  so  similar  to  those  obtained  when  all  poles  which 
showed  decay  at  the  ground  line  were  considered  that  only  the  latter 
ones  are  given. 

COXDITION    OF   EXPERIMEXTAL   POLES. 

Table  3  gives,  for  each  class  of  poles,  the  per  cent  affected  with 
decay  and  the  average  loss  in  circumference  at  the  ground  line. 
Figure  1  presents  the  same  data  in  graphic  form.  The  more  signifi- 
cant results  are  summarized  on  page  12.  For  a  proper  valuation  of 
these  results  the  following  points  should  be  noted : 

The  comparatively  small  number  of  poles  treated  with  only  one 
coat  of  some  of  the  preservatives  renders  the  results  in  their  case  less 
conclusive  than  where  two  coats  were  used. 

Analyses  made  by  the  American  Telephone  &  Telegraph  Co.  of 
two  samples  of  creolin  showed  a  water  content.  respectiveh\  of  20 
and  90  per  cent.  So  great  a  variation  in  composition  must  detract, 
of  course,  from  the  value  of  the  test,  so  far  as  this  preservative  is 
concerned. 

Aside  from  decay  at  the  ground  line,  the  condition  of  the  experi- 
mental poles  at  the  time  of  inspection  was  good.  Many  were  slightly 
affected  with  sap  rot  in  portions  not  influenced  by  soil  moisture,  and 
from  some  the  outer  fibers  were  jDeeling  off.     These  trivial  defects, 
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however,  were  not  influenced  by  the  preservative.  Decay  in  the 
treated  zone  rarely  extended  more  than  6  inches  above  the  ground 
line.  Occasionally  some  was  found  in  hollow  knots  above  this  point. 
Poles  thus  affected,  however,  are  not  included  among  those  classed  as 
showing  decay.     Insect  damage  to  poles  is  discussed  on  page  13.^ 


EXPERIMENTAL  POLES  IN  THE  POUGHKEEPSIE-NEWTON  SQUARE 

LINE. 

The  results  from  this  experimental  line  are  not  as  conclusive  as 
those  from  the  one  just  described.  Only  72  poles  were  placed,  and 
records  showing  the  details  of  their  preparation  and  treatment  are 
not  available.  Table  4:  gives  the  number  of  poles  of  each  class  and 
their  average  loss  of  circumference  at  the  ground  line.  Figure  2 
shows  the  same  data  in  graphic  form. 

The  poles  Avere  inspected  in  July,  1910.  approximately  eight  years 
after  placement.-    In  general  the  method  of  inspection  was  the  same 

DESCRIPTION    OF    EXPERIMENT 


OS  LO  1.5  2.0 

AVERAGE  LOSS  IN  ClRCUMTERENCE  AT  GROUND  LINE-INCHES 

Fig.  2. — Condition  of  experimental  poles  in  Poughkeepsie-Newton  Square  line  8  years  after 

placement. 

as  that  for  the  Warren-Buffalo  line,  except  that  the  decayed  portions 
near  the  ground  line  were  lirst  removed  after  which  three  circumfer- 
ence measurements  were  made,  one  5  feet  above  the  ground  line,  one 
6  inches  above,  and  one  6  inches  below.  To  compute  the  average  loss 
in  circumference  at  the  ground  line  the  average  taper  per  linear  foot 
was  obtained  b}''  dividing  the  difference  between  the  circumference  5 
feet  above  the  ground  line  and  that  6  inches  above  by  4.5,  and  the 
result  added  to  the  difference  between  the  circumference  6  inches 
above  the  ground  line  and  that  6  inches  beloAv. 

1  Notes  on  damage  by  insects  to  the  poles  in  this  and  the  Poughkeepsie-Xewton  Square 
line  are  given  in  Bureau  of  Entomology  Bulletin  94,  Part  I,  "  Damage  to  Cnestnut  Telephone 
and  Telegraph  Poles  by  Wood-Boring  Insects,"  by  T.  B.  Snyder.  Further  information 
regarding  damage  to  poles  by  insects  is  contained  in  Bureau  of  Entomology  Circular  134, 
"  Damage  to  Telephone  and  Telegraph  Poles  by  Wood-Boring  Insects,"  by  the  same  author. 

2  The  inspection  was  made  by  Messrs.  R.  F.  Hosford,  F.  0.  Mackey,  A.  W.  May,  and 
H.  G.  Spohr  for  the  American  Telephone  &  Telegraph  Company.  Mr.  T.  E.  Snyder  for  the 
Bureau  of  Entomology,  United  States  Department  of  Agriculture,  and  Mr.  II.  F.  Weiss 
for    the    Forest    Service. 
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Tabt.e  4. — Description  of  poles  set  in  the  Poughkeepsie-Neivton  Square  line  and 
their  average  loss  in  circumference  at  ground  line  after  eight  years'  sei-vice. 


Total 
number 
of  poles. 

Preservative  used,  sold  as— 

Method  of  treating. 

Character  of  cround  in 
which  set. 

Average 
loss  Li 
circum- 
f ere ice  at 
fnund 
U..e. 

10 

Sand. 

Inches. 
2.27 

28 

.do 

1.87 

8 

.do 

1.77 

11 

Spirittine...                  

Brush  .. 

1.(58 

10 

.do     .. 

.do 

1.03 

5 

Charred 

.do 

0.71 

SUMMARY  OF  RESULTS  OF  INSPECTION  OF  EXPERIMENTAL  POLES. 


POLES    IN    WARREN -BUFFALO    LINE. 

(1)  Both  the  green  and  seasoned  poles  butt-treated  Avith  coal-tar 
creosote  b}^  the  open-tank  process  showed  practical W  no  decay  at  or 
near  the  ground  line. 

(2)  The  poles  brush  treated  with  two  coats  of  coal-tar  creosote, 
and  preservatives  sold  as  Avenarius  carbolineum,  S.  P.  F.  car- 
bolineum,  and  wood  creosote,  showed  but  little  difference  in  the  ex- 
tent of  decay.  Their  average  loss  of  circumference  was  0.02,  0.04, 
O.OJ:,  and  O.OG  inch,  and  the  per  cent  affected  with  decay  14.5,  13.G, 
13.4,  and  24.0,  respectively.  The  condition  of  these  poles  was  next 
best  to  that  of  those  treated  with  coal-tar  creosote  in  the  open  tank. 

(3)  The  poles  brush  treated,  respectively,  with  one  coat  of  pre- 
servatives sold  as  S.  P.  F.  carbolineum  and  Avenarius  carbolineum 
showed  a  much  greater  loss  of  circumference  at  the  ground  line  than 
those  treated  with  two  coats  of  these  preservatives.  The  average 
losses  of  circumference  were  0.10  inch  and  0.27  inch,  and  the  per  cent 
affected  with  decay  30  and  25,  respectively. 

(4)  The  poles  brush  treated  with  two  coats  of  preservative  sold 
as  creolin  and  those  similarly  treated  with  one  coat  of  preservative 
sold  as  wood  creosote  showed  but  slight  difference  in  loss  of  circum- 
ference at  the  ground  line,  the  average  loss  being  0.42  and  0.43  inch, 
and  the  per  cent  affected  with  decay  G9.8  and  95.2,  respectively. 

(5)  The  poles  brush  treated,  respectively,  with  one  coat  of  pre- 
servatives sold  as  creolin  and  coal  tar,  showed  a  loss  of  circumference 
at  the  ground  line  of  0.89  and  0.95  inch,  and  a  per  cent  affected  with 
decay  of  100  and  98,  resj^ectively.  The  loss  with  these  poles  was 
nearly  as  great  as  with  the  untreated. 

(6)  The  untreated  poles  were  practically  all  more  or  less  affected 
with  deca}^  at  the  ground  line,  the  average  loss  of  circumference  for 
those  seasoned  prior  to  placement  being  1.01  inches,  and  for  those 
placed  green  1.16  inches.    That  two  of  those  seasoned  prior  to  place- 
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ment  showed  no  decay  at  or  near  the  ground  line  is  possibly  due  to 
the  fact  that  they  were  both  set  on  a  hillside  or  slope  where  the 
drainage  was  excellent.  'One  of  them  was  set  in  broken  stone  and 
rock. 

(7)  The  reference  in  Bureau  of  Entomology'  Bulletin  94.  Part  I, 
pages  9-10,  to  insect  damage  to  poles  in  this  line  is  as  follows : 

All  these  treatments,  except  the  brush  treatments  with  creolin  and  tar,  were 
efficient  in  preventing  the  attacks  of  wood-boring  insects,  at  least  for  a  five- 
year  period,  in  this  northern  climate.  There  was  but  little  damage  by  insects 
to  the  poles  in  this  test  line.  The  most  common  injury  to  the  untreated  poles 
was  by  the  large  black  carpenter  ants  which  widen  the  longitudinal  weather- 
ing checks,  and  hence  induce  more  rapid  decay.  The  work  of  the  chestnut 
telephone-pole  borer  was  found  in  several  poles,  and  this  beetle  was  evidently 
just  beginning  to  attack  these  poles. 

POLES  IX  POUGHKEEPSTE-XEWTOX  SQUARE  LIXE. 

(1)  The  untreated  poles  set  in  crushed  stone  showed  less  decay  at 
the  ground  line  than  similar  poles  set  in  sand,  the  average  loss  of 
circumference  at  that  point  being  1.77  inches  and  2.27  inches,  re- 
spectively. 

(2)  The  poles  with  charred  butts  showed  less  decay  at  the  ground 
line  than  similar  uncharred  and  untreated  poles  set  in  either  crushed 
stone  or  sand,  their  average  loss  in  circumference  at  the  ground  being 
onlv  0.71  inch. 
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